Men who have sex with men (MSM) are the demographic group most severely affected by HIV in the USA. Global association studies have shown that MSM who binge drink are more likely to engage in risky sexual behaviors and day-and event-level analyses have linked binge drinking to sexual risk behavior on specific days and during specific sexual encounters. Despite this strong foundation of research, no studies have examined the association between the frequency of situational binge drinking (i.e., binge drinking concurrent with sexual activity) and aggregated sexual risk over periods of longer duration. We used multivariable logistic regression to assess the relationship between situational binge drinking (i.e., binge drinking concurrent with anal intercourse) and condomless anal intercourse (CAI) and among a cross-sectional sample of 124 MSM in San Francisco, CA. There was a positive relationship between frequency of situational binge drinking and CAI (1-5 times vs. never: adjusted odds ratio = 2.78, 95% CI = 1.01-7.63; 6-10 times vs. never: 6.19, 1.27-30.22; more than 10 times vs. never: 11.88, 1.31-107.60). By filling a methodological gap and complementing existing global and event-level analyses, this positive situational relationship strengthens the evidence linking binge drinking and sexual risk, enhances the comparability of the existing literature, and further suggests that the integration of dual strategies that aim to prevent HIV and reduce binge drinking may be warranted.
Introduction
Men who have sex with men (MSM) are the demographic group most severely affected by HIV in the USA and HIV diagnoses attributable to male-to-male sexual contact increased between 2010 and 2014 (Centers for Disease Control and Prevention, 2015) . Interventions that target modifiable risk factors associated with the transmission of HIV are a critical component of HIV prevention efforts among MSM (Lorimer et al., 2013) .
Research has linked drinking alcohol to sexual HIV risk behaviors among MSM, including condomless anal intercourse (CAI), multiple concurrent partners, and having HIV serodiscordant partners (Colfax et al., 2004; Folch, Esteve, Zaragoza, Munoz, & Casabona, 2010; Irwin, Morgenstern, Parsons, Wainberg, & Labouvie, 2006) . However, reconciling the results of different studies assessing alcohol use and sexual risk has been challenged by a high degree of variability in how alcohol use is measured. Binge drinking, defined as consuming five or more alcoholic drinks on a single occasion, has received heightened attention as part of the intersection of alcohol consumption and sexual risk among MSM. Binge drinking is three times more prevalent among MSM compared to the general US population (Centers for Disease Control and Prevention, 2012, 2014), conforms to a standard definition (National Institute on Alcohol Abuse and Alcoholism, 2004), and generates a major public health impact beyond its implications for the HIV epidemic (Naimi et al., 2003; National Institute on Alcohol Abuse and Alcoholism, 2000) .
Research has shown that MSM who binge drink are more likely to engage in risky sexual behaviors (i.e., global association studies) (Ekstrand, Stall, Paul, Osmond, & Coates, 1999; Greenwood et al., 2001; Hess et al., 2015) . Also, day-and event-level analyses have shown that binge drinking is associated with sexual risk behavior on specific days and during specific sexual encounters among MSM Vosburgh, Mansergh, Sullivan, & Purcell, 2012) . Despite this strong foundation of research, no studies have examined the association between the frequency of situational binge drinking (i.e., binge drinking concurrent with sexual activity) and aggregated sexual risk over periods of longer duration. Although event-level analyses are generally considered to provide stronger temporal evidence linking substance use and sexual risk than situational association studies, they require more burdensome assessments and are vulnerable to a loss of precision that naturally accompanies the higher level of detail involved (Leigh & Stall, 1993; Pinkerton et al., 2010) . By assessing the relationship between situational binge drinking frequency and aggregate sexual risk behaviors, we aim to complement the existing global and event-level evidence and enhance comparability to future studies that may not have the design or resources to conduct event-level analyses.
Materials and methods

Study sample
We conducted a convenience-based cross-sectional survey of MSM aged 18+ in the San Francisco Bay Area from May 2013 to July 2014 as part of the screening phase of a randomized-controlled trial assessing the feasibility, acceptability, and tolerability of targeted naltrexone for non-dependent methamphetamine-using and binge-drinking MSM (Santos, Coffin, et al., 2015) . Participants were recruited through active outreach at STI and HIV clinics, syringe access programs, community organizations, MSM bars and events, and on the street in areas frequented by MSM. Passive outreach included recruitment flyers and online advertisements on websites and social media. All participants provided informed consent and study procedures were approved by the Committee on Human Research, University of California, San Francisco.
Data collection
Trained staff administered structured telephone questionnaires to MSM willing to be screened for the parent trial. Demographics, overall binge alcohol and methamphetamine use, situational binge alcohol use (i.e., concurrent with sex), as well as condom usage during anal intercourse (AI) encounters that involved methamphetamine or binge drinking were collected. All substance use and sexual behaviors were assessed in the last three months. Overall binge drinking frequency was assessed with the response categories presented in Table 1 . Situational binge drinking was assessed with the question, "How many times have you had five or more drinks containing alcohol before or during anal sex with men?" and possible responses: none, 1-5 times, 6-10 times, and 10+ times. Condom usage during situational binge alcohol episodes was then assessed with the question, "Of those times, how many times were without a condom?" and the same four possible responses. Global methamphetamine use was assessed with the response categories presented in Table  1 . Condom usage during AI encounters that involved methamphetamine was assessed in the same way as for those that involved binge drinking. Current use of preexposure prophylaxis (PrEP) was also collected.
Statistical analysis
Because exact counts of CAI episodes were not available, we used multivariable logistic regression to examine the relationship between situational binge drinking frequency and the odds of any CAI in the last three months, controlling for demographic and clinical characteristics and frequency of methamphetamine use. For this Other" race/ethnicity includes Asian, Pacific Islander, native American, mixed, and other racial/ethnic groups not otherwise specified.
study, our measure for CAI included only CAI that was reported to be concurrent with methamphetamine use or binge drinkingthese two substances were the focus of the parent study. Consistent with previous studies (Colfax et al., 2004; Santos et al., 2013) , frequency of methamphetamine use was categorized as no use, less than weekly, and weekly or more. To mitigate potential recall or precision issues with our measure of situational binge drinking frequency, we conducted a sensitivity analysis in which situational binge drinking was included in the model as a binary variable indicating any situational binge drinking.
Results
Study sample characteristics
Participants were excluded if they were female sex at birth (n = 1), identified as transfemale (n = 7), did not speak English (n = 1), reported their HIV status as "unknown" (n = 1), or reported current use of PrEP (n = 1), as this reduces the sexual risk associated with CAI. The final sample included 124 of the original 135 MSM surveyed. Ninety percent reported binge drinking and 64% reported situational binge drinking in the last three months. Sixty-nine percent of participants reported any CAI in the last three months.
Statistical analysis
In multivariable analysis, there was a positive relationship between frequency of situational binge drinking and CAI (1-5 times vs. never: adjusted odds ratio = 2.78, 95% CI = 1.01-7.63; 6-10 times vs. never: 6.19, 1.27-30.22; more than 10 times vs. never: 11.88, 1.31-107.60) (Figure 1) . In our sensitivity analysis, there was a positive relationship between any situational binge drinking and CAI (3.88, 1.50-10.02).
Discussion
We found a positive relationship between situational binge drinking and risky sexual behavior. By filling a methodological gap and complementing existing global and event-level analyses, the present study strengthens the evidence linking binge drinking and CAI. Although mounting research supports this link, interventions to address binge drinking have failed to reach MSM. Indeed, only 20% of MSM who use alcohol or non-injection drugs have ever participated in alcohol or drug treatment programs (Finlayson et al., 2011) . In a large quasi-probability sample of MSM in San Francisco, only 13% of bingedrinking MSM had ever sought alcohol treatment (Santos, Jin, & Raymond, 2015) , highlighting the need to expand the reach of existing interventions as well as explore novel interventions (Santos, Das, & Colfax, 2011) . However, a recent systematic review of studies assessing the efficacy of alcohol-reduction interventions among MSM noted that such research is "alarmingly scarce" . Despite this gap, a small number of studies suggest that interventions utilizing motivational interviewing, cognitive behavioral therapy, or pharmacologic agents may be effective in reducing heavy drinking among MSM (Morgenstern et al., 2007; Morgenstern et al., 2012; Santos, Coffin, et al., 2015; Velasquez et al., 2009 ). Regardless of these advances, it is clear that efforts to identify effective strategies to reduce problematic alcohol use in this population need to be greatly expanded.
Our study has several limitations. First, our non-probability sample reported higher prevalence of methamphetamine use and binge drinking compared to MSM nationally thus may not be generalizable to the broader MSM population (Centers for Disease Control and Prevention, 2016) . Second, the self-reported data used in this study may be subject to social desirability bias and the three month recall for substance use and sexual behaviors may make responses vulnerable to recall bias. Third, although our analysis adds to existing global and event-level analyses and provides a nuanced approach to assessing the link between binge drinking and sexual risk, our aggregate measure of situational binge drinking frequency precludes the establishment of a causal link with risky sexual behavior. Fourth, our CAI measure only included CAI that occurred concurrently with methamphetamine use or binge drinking so may not capture all CAI events among our participants. Fifth, because we leveraged limited phone screen data, we did not have access to other potential confounders associated with substance use and sexual risk, including the total number of AI events beyond those that were concurrent with methamphetamine use or binge drinking.
By establishing a positive relationship between situational binge drinking frequency and aggregate sexual risk behavior, the present study strengthens the evidence in support of this link, enhances the comparability of the existing literature, and further suggests that the integration of dual strategies that aim to prevent HIV and reduce binge drinking may be warranted.
